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Abstract: Meningiomas are the most common benign brain tumors, and are characterized by 
slow growth and a long asymptomatic period. Once the tumor becomes symptomatic, the various 
presentations may be related to the location and compression of adjacent structures. Meningioma 
is primarily treated through surgical intervention, and thus earlier diagnosis is likely to result in 
better prognosis. The symptoms of the meningioma may mimic other diseases, making precise 
diagnosis difficult, which will then delay treatment. We report a case of brain meningioma that 
showed initial signs and symptoms similar to cervical radiculopathy. The symptoms extended 
gradually, and the ultimate diagnosis of meningioma was confirmed based on brain-image 
studies. After brain-tumor excision, postoperation radiotherapy, and aggressive rehabilitation, 
the patient was able to perform better in daily activities. 
Keywords: hemiplegia, menigioma, paresthesia, radiculopathy, rehabilitation 

Introduction 

Muscle weakness is a common and nonspecific complaint that encompasses a broad 
range of differential diagnosis. Progressive monolimb weakness is a very common 
symptom that occurs in any age range and in various situations, thus needing further 
differential diagnoses. To approach the lesions of the neuromuscular system, a careful 
evaluation of the motor cortex through the corticospinal tracts, anterior horn cells, 
spinal nerve roots, peripheral nerves, neuromuscular junction, and finally the muscle 
should be conducted. Detailed neurologic examination should be able to identify lesions 
of the central and peripheral nervous systems. Pure motor hemiparesis is a syndrome 
that is occasionally mimicked by central or peripheral pathologies, 1 along with the 
etiology of cortical lesions, lacunar syndromes and basal ganglia lesions, brain-stem 
processes, radiculopathies, plexopathies, peripheral nerve injuries, disuse atrophy, 
and myasthenia gravis, among others. Cervical radicular symptoms tend to follow a 
dermatomal pattern, depending upon which cervical nerve root is compressed, thus 
producing upper-extremity radicular symptoms, such as pain, numbness, weakness, and 
paresthesia. 2 Given the compression or inflammation of the nerve root, radiculopathy is 
commonly associated with a radiating pain experienced in the dermatome, myotome, or 
sclerotome. 3 In a review of cervical radiculopathy, the clinical consequence of radicul- 
opathy is arm pain or paresthesias in the dermatomal distribution of the affected nerve, 
and may or may not be associated with neck pain and motor weakness. 4 The weakness 
attributed to central nervous systems includes common acute stroke syndromes, space- 
occupying lesions (such as tumors), and lesions of the spinal cord. 

Meningioma accounted for more than a third of all primary central nervous system 
tumors reported in the US between 2006 and 2010, where the highest incidence rate 
(7.44 per 100,000) of the disease has been recorded. 5 Meningiomas usually grow 
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slowly, with a long initial asymptomatic phase, and may 
remain silent until the patient's sudden death. 6 Only 3%-6% 
of clinically detected asymptomatic meningiomas later 
become symptomatic. 7 When symptomatic, intracranial 
meningiomas present a wide variety of symptoms arising 
from the compression of adjacent structures, direct inva- 
sion of or reactive changes in the adjacent brain tissue, and 
obstruction of cerebrospinal fluid pathways, cortical veins, 
or major venous sinuses. 8 Symptoms and signs may include 
seizure disorders, raised intracranial pressure sign, classic 
early morning headaches, focal neurological deficits, such as 
motor and sensory disorders, ataxia, language dysfunction, 
cranial neuropathies, psychomotor symptoms, and behavioral 
disturbances. 8 We report a case that presented initial signs 
and symptoms of numbness that started from the fingers, 
extending to the forearm, but the symptoms became atypical, 
resulting in an ultimate diagnosis of meningioma. 

Case report 

A 54-year-old man reported experiencing a gradual onset of 
numbness, which started from his left thumb and extended to 
his fingers, approximately 6 months before he was admitted. 
The numbness gradually progressed to his left forearm, and 
cervical traction was conducted at the local medical depart- 
ment, based on the assumption of cervical radiculopathy. The 
symptoms did not disappear. Three months later, intermittent 
headaches occurred following the numbness of the left hand, 
especially during defecation and coughing. At the same time, 
weakness in the upper- left proximal extremity, especially at 
the shoulder and elbow, were noted. As time progressed, he 
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was no longer able to dress himself, because he was unable to 
lift his arm and forearm. However, flexion of the fingers was 
preserved: he could still grasp things and grip the handlebars 
while riding his motorcycle. Eventually, he found it difficult 
to carry on with his job and daily activities. 

He visited our neurosurgery outpatient department 
1 month prior to admission. During the initial evaluation, 
numbness of the left thumb, fingers, and forearm was noted. 
Physical examination for muscle power revealed grade IV in 
the left wrist joint and grade II in the left elbow and shoulder. 
Increasing deep-tendon reflex in bilateral lower extremities 
was also noted, with a positive Spurting sign at the left side 
and a negative Hoffmann sign. Based on an assumption of 
cervical radiculopathy, an X-ray of the cervical spine was 
performed, which showed evidence of reduced normal lor- 
dosis with a mild narrowing of the intervertebral disk spaces 
at almost all levels of the cervical spine, with osteoarthrosis 
of several apophyseal joints (Figure 1). Magnetic resonance 
imaging (MRI) of the cervical spine revealed a minor disk 
bulge at C3-C4, C4-C5, and C5-C6, withposterocentral and 
right paramedian compression of the ventral surface of the 
spinal cord (Figure 2). An electrodiagnostic test revealed nor- 
mal nerve-conduction velocity in bilateral median and ulnar 
nerves, and normal findings in the needle-electromyography 
study of bilateral abductor pollicis brevis and digiti minimi 
muscles. After treatment using oral nonsteroidal anti-in- 
flammatory drugs, the numbness of the upper-left limb was 
relieved for several days, but the weakness persisted. 

Two weeks before admission, he suffered from an 
unsteady gait caused by lower-limb weakness, and returned 




Figure I X-ray of the cervical spine anterior-posterior (A) and lateral (B) views showed a mild narrowing of intervertebral disk spaces at almost every level of the cervical 
spine and osteoarthrosis of several apophyseal joints. 
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Figure 2 Cervical spine magnetic resonance imaging sagittal (A) and axial views showed herniation of the intervertebral disk in C3/4 (B I ), C4/5 (B2), and C5/6 (B3) shown 
by arrows in (A), with a compression of the ventral surface of the spinal cord. 



to our neurosurgery outpatient department for further evalua- 
tion. He mentioned a deformity in his skull at the right parietal 
bone, which he had had for years, and that he had experienced 
intermittent headaches while under the Valsalva maneuver 
within the last 3 months. Brain computed tomography was 
performed, revealing two large lobulated masses, with some 
calcifications in the right high-frontal region and another in 
the right frontal-parietal region and with severe adjacent fron- 
tal bone hyperostosis (Figure 3 A). Brain MRI (Figure 3, B and 
C) with gadolinium showed two lobulated and well-defined 
brain tumors, one of which was in the right high-frontal area 
and the other in the right frontal-parietal area. 



Craniectomy was performed to remove the tumors. 
The immunohistochemical stain and the pathology 
report were consistent with atypical meningioma, World 
Health Organization (WHO) grade II (Figure 4). After 
radiotherapy and 1.5 months of aggressive rehabilitation 
programs, muscle power in the left proximal upper limb 
improved from grade II to grade IV, and from grade I to 
grade III in the distal upper limb. The spasticity of the 
upper-left limb decreased from 2 to 1 in the elbow under 
the modified Ashworth scale. His functional status, such 
as his standing balance, improved from fair to good, and 
he could walk without the help of any device. Performance 




Figure 3 Axial view of brain computed tomography without contrast. 

Notes: (A) Two large lobulated masses, with some calcifications in the right frontal region and in the frontal-parietal region, and with severe adjacent frontal bone 
hyperostosis. The 7,-weighted image obtained before (B) and after (C) the intravenous administration of gadolinium, showing a homogeneous enhancement of the tumors 
in the high frontal area and frontal-parietal region, in suspected meningioma. 
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Figure 4 A— D Histologic findings of atypical meningiomas (World Health Organization) grade II. 

Notes: (A) Composed of storiform spindle cells and plump meningothelial cells with abundant eosinophilic cytoplasm (10x10); (B) focally increased mitotic activity (arrow) 
(eight mitoses, ten HPF) ( 1 0x40); (C) immunohistochemical stain shows positive immunoreactivity to EMA (patchy mild-to-moderate granular membranous and cytoplasmic 
staining) (10x40); (D) frequent hyaline degeneration and formation of psammoma bodies (arrow), arranged in fascicles or whorl-growth patterns (10x20). 
Abbreviations: HPF, high power fields; EMA, epithelial membrane antigen. 



of daily activities also improved from moderate assistance 
to near-complete independence. The functional indepen- 
dence measure score improved from 71 to 106, and the 
Barthel index increased from 35 to 80 as the rehabilitation 
program ended. 

Discussion 

Brain-tumor symptoms can vary widely depending on the 
location of the mass. Possible clinical presentations may 
be generalized or focal signs, such as headaches, seizures, 
nausea, vomiting, cognitive dysfunction, extremity weak- 
ness, sensory loss, disorder of language function, and 
visual and hearing loss. 9 A great heterogeneity in histology, 
recurrence rates, aggressiveness, symptoms, and survival 
outcomes 10 exists, despite a large majority of meningioma 
being classified as benign lesions. Meningiomas are primarily 
treated through surgery, and no major changes in treatment 
have been achieved since the publication of the monograph 
by Cushing and Eisenhardt in 1938, 11 except for menin- 
giomas arising in the central skull base. Total resection for 
intracranial meningiomas is performed in cases of convexity, 
parasagittal, or falcine meningiomas. 12 Therefore, early and 



accurate diagnosis of the symptoms and treatment of the 
underlying disease are important. 

Based on the literature, a patient being diagnosed with 
intracranial meningioma with only an initial presentation of 
numbness in one hand and forearm is very rare. Khalatbari 
et al 13 reported on a 56-year-old woman with brain menin- 
gioma who presented pain and paresthesia originating from 
the anterior upper arm and extending to her radial forearm and 
right thumb and index finger (corresponding to C6 radicular 
pain). Meningioma was finally diagnosed by brain computed 
tomography, which was arranged before the patient received 
cervical spinal surgery because of persistent headache. 
Our patient also developed a headache while under the 
Valsalva maneuver. Compared with the tumor location of 
our patient, the woman's tumor growth was more central, 
which may have resulted in paresthesia starting from the 
proximal area. Vigilance should be emphasized when facing 
a similar case, because distinguishing between a brain tumor 
and radiculopathy is very difficult, and even impossible in 
these cases. A discussion on the distribution and pattern of 
the numbness and weakness may aid in arriving at a correct 
diagnosis in the earlier stages. 
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Tracing back the history of this case, our patient told of 
a history of cervical spondylotic radiculopathy that was not 
fully treated after previous cervical traction. The most com- 
mon symptom of cervical radiculopathy is radiating pain in 
the arm due to nerve compression. 14 Our patient's symptoms 
appeared 6 months prior to the final diagnosis of meningioma. 
Initially, our patient complained about the numbness, which 
started from his left thumb and extended to his other fingers, 
and then progressed and gradually extended to his left fore- 
arm. At the same time, our patient denied any neck pain or 
soreness. Although cervical radiculopathy was originally 
suspected because of a positive Spurling sign, the distribution 
of the regions of numbness did not follow a dermatomal pat- 
tern, and the radiation pattern was from the distal to proximal 
area, which was different from the pattern in radiculopathy. 
Depending on the location of the patient's meningioma 
(Figure 5), the numbness and paresthesia in the left hand was 
comparable to Penfield and Rasmussen's first map of cortical 
homunculus, which compressed the primary somatosensory 
area in the parietal lobe of the cerebral cortex. 15 However, we 
failed to identify this important point in the beginning. The 
diagnosis of cervical radiculopathy could later be ruled out 
based on image findings and the electrodiagnostic study. 

The clinical presentations of cervical radiculopathy 
can range from pain, numbness, and/or tingling in the 
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B Motor 



Figure 5 Depending on the location of the patient's meningioma (arrows), the 
weakness, numbness, and paresthesia of the upper-left limb were compatible with 
the cortical homunculus, which compressed to the primary somatosensory area (A) 
and the primary motor cortex (B). 

Notes: Adapted by permission from BMJ Publishing Group Limited. [Schott G. 
Penfield's homunculus: a note on cerebral cartography. J Neurol Neurosurg Psychiatry. 
1993;56:329-333]. 15 Redrawn by YHH. 



upper extremity to electrical-type pains or even weakness. 4 
Our patient developed weakness in his upper-left proximal 
extremity, especially in his shoulder and elbow, but exhib- 
ited fine motor skills of his wrist and fingers, allowing him 
to grasp things without difficulty. At the same time, his 
weakness progressed severely from the proximal limbs to 
the distal limbs, which is unusual in radiculopathic patients. 
Additionally, the deep tendon reflex in the bilateral lower 
extremities of our patient increased, indicating an upper 
motor-neuron sign, and thus cervical spondylotic myel- 
opathy (CSM) was diagnosed initially. CSM is defined 
clinically as a symptomatic dysfunction of the cervical 
spinal cord, and is the most common cause of myelopathy 
in adults over 55 years old, causing progressive disabilities 
and impairing quality of life. Cervical myelopathy must be 
distinguished from the less serious syndromes of cervical 
radiculopathy and the simple neck pains, which may also 
result from spondylosis. 16 Some studies have concluded that 
a subtle gait disturbance is the most common presentation 
of CSM, 17 18 and that a spastic gait occurs first, temporally 
followed by upper-extremity numbness and sensory loss, 
which may follow a dermatomal pattern, and often underlies 
complaints of loss of fine-motor control of the hands. The 
weakness in the proximal limb of our patient was much 
more severe than that in the distal area, which is a different 
symptom from myelopathy. In retrospect, the distribution of 
the weakness could be attributed to Penfield and Rasmussen' s 
first map of cortical homunculus, where compression of the 
primary motor cortex happens (Figure 5). 15,19 

Cervical spondylosis is the main cause of CSM. However, 
age-related cervical spondylosis does not always result in 
CSM. The radiographic incidence of cervical spondylosis 
in an asymptomatic population in their 70s was reported 
as 95% in men and 70% in women, and in patients older 
than 40 years old, nearly 60% had disk degeneration and 20% 
had foraminal stenosis. 20 MRI has become the most important 
method in diagnosing a significant pathology in the cervical 
spine. However, an MRI may produce a substantial amount 
of false-positive findings, because asymptomatic radiologi- 
cal abnormalities are common in radiological imaging of the 
cervical spine. 21 MRI findings are only part of the investiga- 
tion, and one should always consider a thorough neurological 
examination. 22 Jensen et al 23 reported that 36% of 98 asymp- 
tomatic subjects had normal disks at all levels. The results 
of the two readings were averaged, and showed that 52% 
of the subjects had a bulge on at least one level, 27% had a 
protrusion, and 1% had an extrusion. The weak correlation 
between the MRI and clinical findings, such as false-positive 
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and false-negative findings, could be influenced by both the 
radiologist's and the clinician's experience. 24 In fact, the 
morphological findings are difficult to compare with func- 
tional results. 

The WHO morphologically classifies meningiomas into 
three categories using a grading scheme. 25 Patients harboring 
either grade II or III meningiomas have higher recur- 
rence rates, varying between 29%-52% and 50%-94%, 
respectively. After gross total resection without postop- 
erative radiation, grade II meningiomas are shown to have 
a high recurrence rate, with most recurrences occurring 
within 5 years after the resection. 26 A retrospective case series 
supports the observation that postoperative radiotherapy may 
result in lower rates of recurrence of atypical meningiomas 
that have undergone initial gross total resection: actuarial 
recurrence rates within 5 years were close to 42% without 
radiotherapy and 20% with radiotherapy. 27 In the current 
study, age and radiotherapy dosage were associated with 
longer 5- and 10-year actuarial overall survival rates, while 
size and grading of the tumor influenced the 5- and 10-year 
disease-free survival rates. 28 In the present case, after the 
patient was diagnosed with meningioma, he received sur- 
gical intervention and participated in radiotherapy for the 
residual tumor. After aggressive rehabilitation, the muscle 
power in his upper-left limb increased, and the patient 
exhibited improved walking abilities, with near-complete 
independence of performing daily activities. Follow-up 
conducted 1.5 years later showed that the patient had no 
evidence of recurrence. 

Conclusion 

In this case report, we demonstrated a patient with brain 
meningioma with initial clinical symptoms similar to cervical 
radiculopathy. With the progression of the clinical symptoms, 
the diagnosis of brain meningioma was finally confirmed, 
and the patient was treated accordingly. Upon review of the 
progression of the clinical symptoms, the possibility of a 
brain lesion could have been identified earlier if the neuro- 
logical examination was executed carefully. This examina- 
tion encompasses the patient's mental status, cranial nerve 
examination, motor system (muscle strength, upper or lower 
motor-neuron sign, and muscle tone), deep-tendon reflexes, 
sensation system, abnormal gaits, and coordination, and also 
the pattern and distribution of neurologic defects. 
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